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(57) Abstract 

Shielded assembly for the delivery of fuel entirely disapp>earing into the ground and adapted to be used as gasoline pump 
in civil, in particular military, airports and heliports, bus stations, garages, gas station, said assembly comprising a gasoline pump 
(12) vertically displaceable between an operative position and a concealed, shielded rest position in which it is entirely received in 
a casing (10) buried in the ground and closed by a rugged manhole cover (13) which is effraction-free, the vertical movements of 
the displaceable pump (12) being controlled by a hydraulic cylinder and piston assembly coaxial with the telescopic pipes (43) 
supplying the gasoline pump with the fuel of the tank (11). 
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SHIELDED ASSEMBLY FOR THE DELIVERY OF FUEL ENTIRELY 
DISAPPEARING INTO THE GROUND AND DIRECTLY CONNECTED TO 
THE FUEL TANK THROUGH A MANHOLE. 

The present invention relates to a shielded 
assembly for the delivery of fuel entirely disappearing 
into the ground and adapted to be us.ed as gasoline pump 
in civil, in particular military, airports and heliports, 
bus stations, garages, gas station, said assembly com- 
prising a gasoline pump vertically displaceable between 
an operative position and a concealed, shielded rest po- 
sition in which it is entirely received in a casing bu- 
ried in thfe grouna and closeo oy a rugged manhole cover 
which is effraction-free. the vertical movements of the 
displaceable pump being controlled by a hydraulic cy- 
linder and piston assembly coaxial with the telescopic 
pipes supplying the gasoline pump with the fuel of the 
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tank. 

The emerging need of providing civil and mili- 
tary installations, remote, inhabited and non-inhabited 
places with fuel delivering plants as well as the conco- 
mitant need of assuring to such plants the maximum secu- 
rity against any attempt of effraction, tampering and 
sabotage even without service personnel has brought to 
conceive and design the shielded, entirely disappearing 
assembly of the present invention. 

Such assembly has the maximum versatility and 
ductility of employment since it is adapted to be used as 
a shielded plant having size and dimensions varying from 
that for the refuelling of great civil and military air- 
crafts, helicopters, watercrafts and the like to that for 
a gas station for civil and commercial motor vehicles of 
any type using gasoline, Diesel oil and the like. 

In its embodiment of larger size and greater 
dimensions the assembly of this invention is preferably 
connected through pipings to one or more buried tanks 
from which it draws off the fuel. Furthermore it is 
connected to the tank through a manhole easily prac- 
ticable so as to allow the tank to be reached for check, 
maintenance and cleaning purposes. 

The basic feature of this assembly is that it 
has a casing or exterior body entirely received in the 
ground, with respect to which the whole assembly of the 
delivery and control means, the filters and so on can 
assume two different positions as it will be better ap- 
parent thereafter • 

In a first non operative position the assembly 
is entirely received and concealed in such exterior body, 
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while in a second operative position the assembly, rises 
from the exterior body and the ground so that the ope- 
rator is allowed to operate the assembly and to control 
the fuel delivery. 

It should be appreciated that the top of the 
vertically displaceable assembly is formed of a rugged 
armoured plate sealing the opening of the exterior body 
and lying on a level with the ground in the non-operative 
or lowered position of the assembly. 

Further imporram; features are that the first 
step of the raising movement of the armoured plate causes 
a central "plug" of the same to be partially opened in 
order to promote the outlet of any gas collected within 
the assembly; the raising of the assembly is effected by 
means of a hydraulic cylinder and piston assembly, the 
operation of which is controlled by a magnetic key placed 
on the armoured plate; the operating key has a built-in 
flashing light signalling the movement and the opened 
position of the plate; the armoured plate is surrounded 
by an opening for the outlet of the rain water; the 
manhole between exterior body of the assembly and fuel 
tank is closed by a sealing aoor provided with control 
wheel • 

It should be noted that the raising assembly of 
the gasoline pump is also a means of supplying fuel from 
the tank to the delivery reel. 

In other words the operation features of the 
assembly, comprising as better explained thereafter all 
of necessary, suitable, essential means for the delivery 
of fuel, are as follows: 

- supplying the tanks connected thereto with 
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fuel drawn off from tanks and pipes outside the assembly 
after pumping, cleaning and gauging thereof; 

- self-contained airport fuel tank assembly; 
-standard gas station disappearing in the 

ground for supplying aircrafts, watercraf ts , land trans- 
port means or stationary installations (turbine test 
stands, industrial plants) with fuel drawn off from tanks 
belonging to the system or from H.F.S. or exterior movi-ng 
tanks . 

The construction features are the following: 

- no superficial encumbrance when the assembly 
is not under operation or maintenance conditions; there- 
fore the whole installation area of the assembly can be 
used for the parking and transit of cars, aircrafts and 
the like; 

easy accessibility to the delivery means 
under operation and maintenance conditions; all of com- 
ponents and accessories thereof rise from the underground 
metal casing and are placed at the ground level when the 
assembly is being operated or under maintenance; 

- no flexible pipes or connections between the 
tanks of the system and the displaceable components of 
the assembly, saia connection being established by spe- 
cial metallic sealing joint; 

- extreme compactness of the assembly since the 
components and accessories thereof are designed and con- 
nected according to particular techniques; 

- utmost ease and rapidity of operation and 
maintenance also by non-skilled personnel. 

Therefore the assembly has the maximum effi- 
ciency even if maintenance and controls are failing; the 
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delivered fuel is according to the rule whatever the 
solid or liquid pollution factor of the drawn off fuel 
may be and independently of the controls and operations 
of the employed personnel. This is due to the fact that 
the delivered fuel is cleaned by special coalescers, i.e. 
microf ilter/separators with very high efficiency. 

It should be appreciated that the assembly has 
very high security level to fire, flood, sabotage, tam- 
per, a.s.o.; as its components and accessories are inac- 
cessible and shielded when out of operation or mainte- 
nance the assembly does not require surveillance. 

Furthermore all of latching, signal and control 
devices are installed in the disappearing assembly so as 
to further increase the already very high security 
factor . 

Again, all of components and accessories of the 
assembly are shielded in the sealed casing of the deli- 
very assembly, thus assuring thereto an excellent pro- 
tection against severe environmental conditions such as 
high and low temperatures, moisture, corrosive atmo- 
sphere, underground water-bearing stratum, a.s.o., along 
with a complete camouflaging and a very high resistance 
to the mechanical stresses due to transport and instal- 
lation . 

The assembly can also be easily transferred 
after the installation and allows long periods between 
ordinary maintenance operations having a five time lower 
frequency than the installation of the prior art. 

The construction of the assembly is such as to 
allow an aircraft to be refuelled within 30 seconds from 
landing also under hot refuelling condition. 
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The invention will be now described in detail 
with reference to the annexea drawings, wherein: 

Fig. 1 is a vertical section of the assembly 
formed of the tank (partially cut-away), the pipings and 
connections therebetween and the ground in which it is 
received, the assembly oemg in the rest position in 
which it is completely retracted and housed in the 
casing; 

Fig. 2 is a top plan view; 

Fig. 3 is a similar view as Figure 1 with the 
assembly in the raised operative position; 

Fig, 4 is a section showing in enlarged scale 
the rotating connection chamber for conveying fuel from 
the vertical pipe to the rotating reel; 

Fig. 5 is a section showing the automatically 
opened top of the central portion of the closure plate, 
said top being in the closed position; 

Fig. 6 is a similar view of said top in the 
opened position; 

Fig. 7 is a general view of the hydraulic, 
mechanical and oleodynamic circuits, of the assembly; 

Figs. 6 to 11 snow several connection faci- 
lities of the assembly to one or more fuel supplying 
source such as one or more tanks, pipelines and the like. 

With reference in particular to Figs. 1 to 3 
the shielded assembly for the delivery of fuel entirely 
disappearing into the ground and having a direct prac- 
ticable connection to the tank essentially comprises: a 
cylindrical completely Duriea container 10 with its upper 
opening at the level of the ground; a completely buried 
tank 11; a gasoline pump 12 adapted to move vertically 
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with respect to the container and having a top formed of 
a strong armoured plate 13 adapted to seal container 10; 
an assembly 14 consisting of a hydraulic raising assembly 
of the gasoline pump 12 and a connection means to the 
pipe from tank 11; a reel 15 about which a hose 16 for 
the connection to the aircraft, the vehicle or watercraft 
to be refuelled is wound. The gasoline pump is also pro- 
vided with bearings, filters, controls and meters which 
will be better described thereafter. 

Secured to the bottom 20 of the container 10 of 
strong sheet steel is the base of the telescopic assembly 
14 for the lifting of the gasoline pump 12, said base 
being connected to tank 11 through pipe 21. 

The motor drives the hydraulic system lifting 
the gasoline pump 12 and coaxial with the telescopic 
assembly 14 as set forth later on. Such assembly, 
however, is described in the Italian Patent Application 
No. 49519A/83 of the same Applicant. 

Container 10 is also connected to tank 11 
through a tubular manhole 23 provided with grab rods 24 
and a ladder 25 so as to provide a passageway to the tank 
to perform cleaning and maintenance operations. Entrance 
26 of conduit 23 is closed by a rugged door 27. 
The construction of the upper armoured plate 13 having 
circular form is somewhat complicated as it is formed of 
an upper armoured portion 30 and a sandwhich portion 
consisting of two circular overlapped plates 31 and 32 
forming the reel 15 raking up the refuelling hose 16 
(Fig. 4). The two plates are connected and supported by a 
rugged central member lb subs tanria 1 ly under the form of 
a spool supporting also the upper armoured plate 30. 



SUBSTITUTE SHEET 



WO 91/00214 - 8 PCr/!T90/00059 

The connection between the rotating reel 15 and 
the stationary "cop 33 of the telescopic assembly 14 is 
established through the stationary cylindrical chamber 34 
connected to the lower stationary chamber 35 through 
openings 36 and to the upper rotating chamber 37 through 
openings 38. 

The cylindrical chamber 34 acts as axis of 
rotation for reel 15, the rotating connection between 
each other being sealed by a thrust bearing 39 and two 
pair of sealing 0-ring 40. 

The fuel is delivered to the stationary 
chamber 35 through pipe 41 from filters 42 of gasoline 
pump 12, to which the fuel of tank 11 is delivered in 
turn through pipe 43 of telescopic assembly 14 which 
draws it off through the connecting pipe 21. 

Formed above top 33 of pipe 43 at the middle of 
the central member 18 is a circular opening 45 (Figs. 5 
and 6) having an edge 45A of f rusto-conical form and 
closed by a rugged "lid" 46 connected to a central "nail" 
47 surrounded by a sleeve 48. Lid 46 having the same 
f rusto-conical form of edge 45A abuts against the latter 
with a sealing gasket, 46A. 

Formed in the lower portion of member 18 is a 
cylindrical cavity designated by 49 having two diameters 
and comprising a step 50. Received in the cavity 49 is 
the end 51 of the top 33 of pipe 43 having a complemen- 
tary form and carrying below a collar 52, 

The described arrangement has the function, as 
better illustrated thereafter, to form the interior of 
container 10 under the armoured plate. 

It should be noted that the arrangement of the 
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upper part of the gasoline pump 12 is such that reel 15 
rotates under the armoured plate 30 which remains sta- 
tionary . 

As already mentioned gasoline pump 12 comprises 
also all necessary components to deliver fuel according 
to the rule, i.e. (Figs. 1 and 3) filters, control panel 
and indicators 60 comprising dead-man's handle con- 
trolling the delivery and breaking it off as the hand of 
the operator leaves hold of the handle, the defuelling 
handle controlling the emptying of the tank of a vehicle, 
generally an aircraft, the winding handle of reel 15, 

Motor 22 causing the gasoline pump to be raised 
is driven from the outside of the upper plate 30 by a 
magnetic lock 70 operated by a key 71 which is provided 
with a flashing light '72 operating as long as gasoline 
pump 12 is in the operative position (Fig. 3). 

As can be better seen in Figs. 1, 2 and 3, a 
circular channel 74 provided with a drainage pipe 75 is 
formed about the edge of container 10, said channel being 
protected by a radial grid plate 76 which can support 
heavy loads. 

In operation, key 71 is placed on the magnetic 
lock 70 so as to drive motor 22 which causes pipe 43 to 
be raised by means of the hydraulic sistem already de- 
scribed and illustrated in the above mentioned Patent 
Application No. 49519A/83. In the first step of the 
raising stroke end 51 (Fig. 5 lifts nail 47 and then plug 
46 assuming the position of Fig. 6 with the result of a 
ventilation of the inner assembly. 

At- the lifting proceeds gasoline pump 12 
reaches the position of Fig. 3 in which it is ready to 
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operate. After the end of the refuelling the rotation of 
key 71 with respect to magnetic lock 70 will drive motor 
22 so as to lower pipe 43 and gasoline pump 12 again. In 
the last step of the lowering stroke opening 45 is closed • 
by plug 46. 

The whole set of operative components of the 
assembly is shown in Fig* 7. 

It should be appreciated that container 10 is 
connected to tank 11 by a direct* protected passageway 
formed of a manhole 23 (Fig. 1) protected by an armoured 
door 27 giving the assembly the maximum security feature. 

Finally, Figs. 8 to 11 show the assembly of the 
invention associated to a tank 11 and a pipeline PL (Fig. 
8), to two tanks 111 (Figs. 9 and 10) and to a pipeline 
PL (Fig. 11), 



SUBSTITUTE SHEET 



^^'»^«»214 PCr/rm/00059 

CLAIMS 

1. Shielded assembly for the delivery of fuel 
entirely disappearing into the ground and adapted to be 
usea as gasoline pump delivering fuel from a suitable 
supply source in civil, in particular military, airports 
and heliports, bus stations, garages, gas station, said 
assembly comprising a gasoline pump provided with all 
components and accessories needed for the refuelling ac- 
cording to the rule and vertically displaceable between 
an operative position and a concealed, shielded rest 
position in which it is entirely received in a casing 
buried in the ground and closed by a rugged armoured' 
tamper-free plate, trie vertical movements of the displa- 
ceable pump being controlled by a hydraulic cylinder and 
piston assembly coaxial with the telescopic pipes sup- 
plying the gasoline pump witn the fuel of the tank under 
control of a motor operated by control means actuated 
from the outside of said armoured plate, 

2. The shielded assembly entirely disappearing 
into the ground of claim 1, wherein said fuel supplying 
source is a buried tank connected thereto also through a 
practicable manhole. 

3. The shielded assembly entirely disappearing 
into the ground of ci-aim 1, wherein said control means of 
the motor consists oi a magnetic lock built in said ar- 
moured plate and an associated magnetic key. 

4. The shielded assembly entirely disappearing 
into the ground of claim 3, wherein said magnetic key 
comprises a flashing light operating as long as the key 
is placed on the magnetic lock* 

5. The shielded assembly entirely disappearing 
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into the ground of claim 1, wherein said armoured plate 
has ii centrdi upeniru ciuseu oy ci plug which is raised 
and opened oy the upper end of the telescopic piston of 
said raising assembly during the initial step of the 
raising stroke and is closed at the end of the lowering 
stroke. 

6- The shielded assembly entirely disappearing 
into the ground of claim 1, wherein the winding reel of 
the refuelling hose comprises two cylinder plates sup- 
ported by a central member rotating about a stationary 
cylindrical chamber through which the fuel is supplied to 
said hose. 

'7. The shielded assembly entirely disappearing 
into the ground of claim 1, wherein said buried casing is 
surrounded by a water drainage channel provided with 
outlet pipe and protected by a rugged grid adapted to 
support high loads. 
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